negative constants, and is the zero element of E. In this paper, we shall use the topological degree theory and the cone theory to investigate the Ž . Ž . existence of nontrivial and positive solutions of 1 , 2 . Finally, an example for infinite system of equations is given.
SEVERAL LEMMAS Consider the linear Sturm᎐Liouville problem,
Lh s a x h, x g I, 3
Ž . Ž . 2 Ž . a x g C I with a x ) 0 x g I and h g C I . In this paper, we Ž . Ž . always assume that 0 is not an eigenvalue of 3 , 4 ; then it is known that Ž . Ž . the BVP 3 , 4 is equivalent to the integral equation where w / 0 is a constant and u,¨satisfy Ž . Ž . Ž . by 6 , 7 , and 8 that there exists t ) 0 such that In what follows, the norms in spaces E and C I, E are denoted by и 5 5 5 5 5 Ž .5 w x and и , respectively; i.e., s max x for any g C I, E .
Let P be a normal cone of E and N the normal constant of P; i.e.,
Let us list some conditions for convenience:
where ␣ denotes the Kuratowski measure of noncompactness.
There exist a constant r ) 0 and c x g C I with c x G 0,
Ž . by r L and r L the spectral radii of L and L , respectively. 
Ž . Consequently, by 22 ,
Ž . Ž .
i.e., 
and so
, in contradiciton with 20 . Thus, 21 is true.
Ž . In the same way as proving Lemma 2 in 2 , we can prove by H that, 
R
Without loss of generality, assume that
Ž .
r We now prove that 
Ž .
R r which implies A has at least one fixed point in U _ U ; i.e., the R r Ž . Ž . Sturm᎐Liouville problem 1 , 2 has at least one nontrivial solution. This completes the proof.
Suppose that conditions H Ј, H Ј, and H Ј are satisfied, Ž . Then, in the same way as establishing 21 , we can show that, for any given
It follows from Lemma 2 in 2 and H
Ž . strict-set-contraction. Consequently, by 32 and the homotopy invariance of the fixed-point index, we get
On the other hand, as in the proof of Theorem 1, we can show that G 0 n s 2, 3, 4, . . . and u x k 0. n 1 Ä Ž . < ϱ < < n 4 5 5 Proof. Let E s u s u , u , . . . , u , . . . Ý u r2 -qϱ , u s 1 2 n n s 1 n ϱ < < n Ý u r2 for u g E. It is easy to verify that E is a Banach space with ns 1 n 5 5 Ä < 4 norm и . Set P s u g E u G u G 0, n s 2, 3, 4, . . . . Clearly P is a 1 n Ž . normal cone in E and the system 35 may be regarded as a BVP in E, yuЉ s f x, u , x g I,
